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Description 

[0001] The present invention relates to a porous film and a process for preparing it. More specifically, the present 
invention relates to a porous film in whicti moisture vapor transmission, feeling, uniformity of film Ifiickness are main- 

5 tained equally to their conventional levels and adhesive properties are improved, and a preparation process thereof. 
[0002] Heretofore, there have been proposed many methods in which each film comprising a polyolefin resin and 
an Inorganic filler is stretched in uniaxial or biaxial directions to generate continuous voids in the film itself, thereby 
manufacturing porous films. The porous films have been used for many uses such as sanitary materials, medical 
materials, clothing materials, building materials and separators for cells. However, any porous films having flexible 

10 feeling cannot be obtained by the blend system comprising the polyolefin resin and the inorganic filler alone, and hence 
the conventional porous films cannot be used in fields in which soft feeling like cloths, flexible feeling are required. As 
a method which can solve such a problem, there has been proposed a method which comprises adding an additive 
such as a fatty acid ester as a third component to the blend system comprising the polyolefin resin and the inorganic filler. 
[0003] For example, Japanese Patent Application Laid-open No. 18435/1987 has disclosed a method for preparing 

15 a breathable film which comprises stretching a film formed from a composition of 42 to 87% by volume of a polyolefin 
resin and 58 to 1 3% by volume of an inorganic filler in at least uniaxial direction, the composition being blended with 
an aliphatic alcohol-based fatty acid ester obtained from a fatty acid having 10 to 22 carbon atoms and an aliphatic 
alcohol having 1 to 12 carbon atoms in an amount of 3 to 25 parts by weight based on 100 parts by weight of the 
composition. 

20 [0004] In this publication, it is described that examples of the fatty acid having 1 0 to 22 carbon atoms Include lauric 
acid, myrlstic acid, palmitic acid, stearic acid, oleic acid, linolic acid, linolenic acid and ricinolic acid, and above all, 
ricinolic acid is most preferable. Furthermore, It is also described that examples of the aliphatic alcohol having 1 to 12 
carbon atoms include methyl alcohol, ethyl alcohol, butyl alcohol, ethylene glycol, propylene glycol, glycerin, pentaer- 
ythritol and sorbitol, and above all, glycerin Is most preferable. In an example of the publication, it is described that a 

25 purified castor oil containing 85% or more of glycerin triricinolate was used (hereinafter referred to simply as a purified 
castor oil). 

[0005] Moreover. Japanese Patent Application Laid-open No. 227738/1 992 has disclosed a stretched film containing 
a filler which comprises a resin composition consisting of (a) a linear low-density polyethylene copolymer having a 
density of 0.910 to 0.945 g/cm^ and a melt flow rate of 0.01 to 20 g/10 min, and containing 1 to 20% by weight of a 

30 comonomer of an a-olefin or a diolefin haiving 6 or more carbon atoms, and the copolymer having an extraction quantity 
(by boiling normal hexane) of 20% by weight or less, (b) a particulate inorganic filler having an average particle diameter 
of 10 um or less and a bulk density of 0.1 to 0.7 g/cm^ (c) a saturated or an unsaturated fatty acid ester having 9 to 
40 carbon atoms, the blend ratio of the component (c) being in the range of 0.1 to 15 parts by weight based on 100 
parts by weight of 20 to 80% by weight of the component (a) and 80 to 20% by weight of the component (b). and a MD 

35 tensile strength of the film being 10 g or more. 

[0006] It is also described in the publication that, as the component (c), the saturated fatty acid ester is preferably 
glyceryl hydroxystearate, more preferably glyceryl- 12-hydroxystearate, and the unsaturated fatty acid ester Is prefer- 
ably glyceryl ricinolate. In examples of the publication, as the former ester. 2 to 3% by weight of a castor wax was used, 
and as the latter ester, 1 to 3% by weight of a purified castor oil was used. 

40 [0007] According to investigation by the present inventors, with regard to a porous film obtained by using, as a third 
component, the purified castor oil described in Japanese Patent Application Laid-open No. 227738/1992, some facts 
have been elucidated. For example, when an adhesive tape having an adhesive layer such as a securing tape is stuck 
on the surface of this porous film via the adhesive layer, the purified castor oil migrates to the adhesive layer through 
the surface of the porous film with time, and as a result, the adhesive strength of the adhesive layer deteriorates, so 

45 that finally the securing tape can separate from the porous film. In addition, it has also been grasped that the above- 
mentioned phenomenon cannot be suppressed even in the case that the blend amount of the purified castor oil Is 1 
part by weight with respect to 1 00 parts by weight of the resin composition which is the tower limit of the use range of 
the castor oil described in examples of this publication. 

[0008] Therefore, when the porous film prepared by the above-mentioned method is used as, for example, the back 
50 sheet of a disposable diaper to attach this disposable diaper to a human body, it is difficult to fix the diaper to the body 
by the securing tape, which causes a problem that urine can leak out. 

[0009] Furthermore, with regard to the porous film obtained by using, as the third component, an ester such as the 
castor wax which Is solid at room temperature, Its adhesive strength scarcely deteriorates with time, but the obtained 
porous film is poor in softness. 

55 [0010] Japanese Patent Application Laid-open No. 32136/1987 has disclosed a high filling composition comprising 
(a) 5 to 50% by weight of an ethylene-a-olefin copolymer having a melt index (Ml) of 0.1 to 100 g/1 0 min and a density 
of 0.86 to 0.94 g/cm^, (b) 0.1 to 15% by weight of ester acids consisting of a polyhydric alcohol and a saturated and/ 
or an unsaturated aliphatic monobasic acid having 2 to 24 carbon atoms and a hydroxy acid, and (c) 30 to 90% by 
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weight of an inorganic filler In the disclosed invention, however, the composition is used as a lining material for a carpet 
for a car or a tile carpet, and in order to impart a sound insulation effect to the carpet, the inorganic filler is added at a 
high concentration to increase the weight of the inorganic filler per unit area of the carpet. Therefore, the disclosed 
invention is quite different in technical field from the porous film of the present invention which is useful for a use such 

5 as the disposable diaper having the problem of the adhesive strength deterioration of the securing tape. In addition, 
there has not been described a mixing ratio of the plural ester acids comprising the polyhydric alcohol and the saturated 
and/or the unsaturated aliphatic monobasic acid having 2 to 24 carbon atoms and the hydroxy acid. Moreover, it has 
not been disclosed anywhere in the publication that the porous film having a suitable softness and excellent adhesive 
properties can be obtained by mixing these esters with a potyolefin resin in a specific ratio as in the present invention. 

10 [001 1 ) An object of the present invention is to provide a porous film which has softness and a feel like cloth, moisture 
vapor transmission, uniformity of the film thickness are maintained equally to their conventional levels and which shows 
no deteriorati of adhesive properties due to the bleeding out or migration of third components to the surface of the 
porous film, and a method for preparing the porous film. 

[0012] The present inventors have intensively investigated, and as a result, it has been found that when dehydrated 
'5 castor oil (a) and hardened castor oil (b) are used together within specific ranges, the above-mentioned object can be 
achieved, and in consequence, the present invention has been attained. 

[0013] That is to say. the present invention is directed to a porous film obtainable by stretching a film in at least 
uniaxial direction, said film being formed from a resin composition containing 25 to 70 parts by weight of a polyolefin 
resin and 75 to 30 parts by weight of an inorganic filler; said resin composition further containing 0.5 to 10 parts by 

20 weight of dehydrated castor oil (a) and 0.01 to 5 parts by weight of hardened castor oil (b) based on the total 1 00 parts 
by weight of the polyolefin resin and the inorganic filler; and the amount of the component (a) being 20 to 95% by 
weight based on the total amount of the components (a) and (b); and a method for preparing the porous film. 
[0014] The porous film which can be provided by the present invention has the softness and feel like cloth, moisture 
vapor transmission, uniformity of the film thickness are equal to their conventional levels. In addition, the dehydrated 

25 castor oil (a) and the hardened castor oil (b) added as third components neither migrate nor bleed out of the porous 
film, and therefore adhesive strength and the like of or to the porous film do not deteriorate with time. Therefore, the 
porous films of the present invention can be suitably used as materials of articles such as disposable diapers, which 
are fixable and attachable by securing tapes, in fields of sanitary materials, medical materials and clothing materials. 
In addition, the porous films are suitable for uses in which they are laminated on other materials via an additive. 

30 [0015] Preferred embodiments of the invention will now be described in more detail. 

[0016] A porous film of the present invention can be prepared by, for example, melting and molding a resin compo- 
sition comprising specific amounts of a polyolefin resin, an inorganic filler, a dehydrated castor oil (a) and a hardened 
castor oil (b) to form a film, and then stretching this fiim in at ieast uniaxial direction. 

[0017] The polyolefin resin which can be used in the present invention, for example, include monoolefin polymers 
35 of ethylene, propylene or butene, or copolymers thereof as a main component. Typical examples of the polyolefin resin 
include polyethylene resins such as low-density polyethylene. linear low-density polyethylene (ethylene-a-olefin co- 
polymer), middle-density polyethylene and high-density polyethylene; polypropylene resins such as polypropylene and 
ethylene-polypropylene copolymer; poly(4-methylpentene); polybutene; ethylene-vinyl acetate copolymer; and mix- 
tures thereof. These polyolefin resins may be obtained by the use of a Ziegler catalyst, or obtained by the use of a 
"fo single site catalyst such as a metallocene catalyst. Above all, polyethylene resins are preferable, and linear low-density 
polyethylene (ethylene-a-olefin copolymer) and low-density polyethylene are most preferable. Furthermore, in view of 
the moldability, the stretch ability and the like of the film, the melt index of the polyolefin resin is preferably in the range 
of atx>ut 0.5 to 5 g/10 min. 

[0018] Examples of the inorganic filler include calcium carbonate, barium sulfate, calcium sulfate, barium carbonate, 
45 magnesium hydroxide, aluminum hydroxide, zinc oxide, magnesium oxide, titanium oxide, silica and talc. Above all, 
calcium carbonate and barium sulfate are preferable. The average particle diameter of the inorganic filler is preferably 
20 nm or less, more preferably 10 jim or less, most preferably in the range of 0.5 to 5 ixm. In order to improve the 
disperstbility of the inorganic filler in the polyolefin resin, the inorganic filler is preferably subjected to a surface treatment. 
A surface treatment agent having a function of covering the surfaces of the inorganic filler to render these surfaces 
50 hydrophobic, is preferably used. Examples of the surface treatment agent include higher fatty acids such as steark; 
acid and lauric acid, and metallic salts thereof. 

[0019] The composition ratio between the polyolefin resin and the inorganic filler has an influence on the moldability 
and the stretchability of the film as well as the breathability and the moisture vapor transmission of the obtained film. 
If the amount of the inorganic filler is insufficient, adjacent voids, which can be obtained by the interlacial separation 
55 of the polyolefin resin and the inorganic filler from each other, are not continuous, so that a porous film having the good 
gas breathability and moisture vapor transmission cannot be obtained. On the contrary, if the amount of the inorganic 
filter is excessive, defective molding occurs during the film molding and the stretchability deteriorates, so that the 
sufficient stretching cannot be carried out. In view of these points, the composition ratio between the polyolefin resin 



3 



EP 0 779 325 B1 



and the inorganic filler is 25 to 70 parts by weight of the polyolefin resin with respect to 75 to 30 parts by weight of the 
inorganic filler, more preferably 30 to 60 parts by weight of the polyolefin resin with respect to 70 to 40 parts by weight 
of the inorganic filler. 

[0020] The porous film of the present invention is characterized in that the resin composition containing the polyolefin 

5 resin and the inorganic filler, further contains specific amounts of both components of the dehydrated castor oil (a) and 
the hardened castor oil (b) as third components. The amounts of the components (a) and (b) to be added have an 
influence on the dispersibility of the inorganic filler In the polyolefin resin, the moldability, the uniformity of the film 
thickness, the stretchability and softness of the film, the adhesive strength to an adhesive tape. 
[0021] If the amount of the dehydrated castor oil (a) is insufficient, good dispersibility of the inorganic filler in the 

10 polyolefin resin cannot be obtained, and particularly in the case of a low stretch magnification, uniform stretching is 
difficult, so that a uniformly stretched film can scarcely be obtained and the uniformity of the film thickness also dete- 
riorates. In addition, the obtained film is poor in the softness. On the contrary, if it is excessive, the extrusion moldability 
of the film deteriorates, so that the extrusion is unstable, with the result that a continuous productivity and the uniformity 
of the film thickness are liable to deteriorate, and the adhesive strength to an adhesive tape is also liable to deteriorate 

15 with time. In consideration of these points, the amount of the dehydrated castor oil (a) is in the range of 0.5 to 10 parts 
by weight based on the total 100 parts by weight of the polyolefin resin and the inorganic filler. 
[0022] On the other hand, if the amount of the hardened castor oil (b) to be added is excessive, the softness of the 
obtained porous film is poor to form the hard film. Conversely, if it is insufficient, good dispersibility of the inorganic 
filler in the polyolefin resin cannot be obtained, and particularly in the case of the low stretch magnification, uniform 

20 stretching is difficult, so that a uniformly stretched film can scarcely be obtained. In addition, the uniformity of the film 
thickness is liable to deteriorate. In consideration of these points, the amount of the hardened castor oil (b) is in the 
range of 0.01 to 5 parts by weight, more preferably 0.1 to 5 parts by weight, based on the total 100 parts by weight of 
the polyolefin resin and the inorganic filler. 

[0023] The blend ratio between the dehydrated castor oil (a) and the hardened castor oil (b) has an influence on the 
25 softness of the obtained porous film, the adhesive strength to the adhesive tape. That is to say, if the ratio of the 

dehydrated castor oil (a) is too low, the softness of the obtained porous film is poor and results to form the hard film. 

Conversely, if it is too high, the adhesive strength tends to deteriorate. In view of this point, the amount of the component 

(a) is 20 to 95% by weight, preferably 30 to 95% by weight, based on the total amount of the components (a) and (b). 

[0024] In the present invention, the dehydrated castor oil (a) is generally an ester of a fatty acid mixture and glycerin. 
30 The fatty acid mixture may contain octadecadienoic acid as a main component in which a hydroxy! group and a hydrogen 

group are omitted from ricinolic acid to generate further one double bond. The fatty acid mixture preferably contains 

not less than 30% by weight of 9,11 -octadecadienoic acid and not less than 30% by weight of 9,12-octadecadienoic 

acid, and the total amount of the both acids is not less than 70% by weighi. 

[0025] For example, other fatty acids than octadecadienoic acid in the fatty acid mixture, are fatty acids having about 
35 12 to 22 carbon atoms such as hexadecanoic acid, octadecanoic acid and octadecaenoic acid. The amount of the 
other fatty acids is preferably 30% by weight or less for preventing migration of the ester onto the surface of the porous 
film to avoid deterioration of the adhesive strength. 

[0026] Examples of the ester of a fatty acid mixture and glycerin, the fatty acid mixture contains octadecadienoic 
acid as a main component, include monoesters, diesters and triesters. Single substance or a mixture of these esters 
40 is acceptable. Esters containing triesters as a main component are preferably used. 

[0027] The dehydrated castor oil (a) used in the present invention has been manufactured by subjecting a purified 
castor oil, which is a non-drying oil, to a chemical reaction to convert the same into a drying oil. An example of a 
commercially available product is a dehydrated castor oil made by Ito Seiyu Co., Ltd under the trade name DCO. 
[0028] In the present invention, the hardened castor oil (b) is generally an ester of a fatty acid mixture and glycerin- 
es The fatty acid mixture may contain 1 2-hydroxyoctadecanoic acid obtained by hydrogenating a double bond of ricinolic 
acid into a saturated fatty acid. The amount of 1 2-hydroxyoctadecanoic acid in the fatty acid mixture is preferably 70% 
by weight or more. For example, other fatty acids than 1 2-hydroxyoctadecanoic acid in the fatty acid mixture, are fatty 
acids having about 1 2 to 22 carlx)n atoms such as hexadecanoic acid and octadecanoic acid. The amount of the other 
fatty acids is preferably 30% by weight or less for preventing migration of the ester onto the surface of the porous film 
50 so as to avoid deterioration of the adhesive strength. 

[0029] Examples of the ester of a fatty acid mixture and glycerin, the fatty acid mixture contains 1 2-hydroxyoctade- 
canoic acid as a main component, include monoesters, diesters and triesters. Single substance or a mixture of these 
esters is acceptable. Esters containing triesters as a main component are preferably used. 

[0030] The hardened castor oil (b) used in the present invention has been manufactured by hydrogenating a purified 
55 castor oil which is a non-drying oil. An Example of a commercially available product is a hardened castor oil made by 
Ito Seiyu Co., Ltd. under the trade name Castor Wax. 

[0031] The reason why the dehydrated castor oil (a) neither migrates 1o nor bleeds out on the surface of the porous 
film containing the polyolefin resin and the inorganic filler,and therefore deterioration of adhesive strength of the film 
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is prevented, has not been determined for sure. However, it can be presumed that purified castor oil is a non-drying 
oil but the dehydrated castor oil is a drying oil, and in the film, the dehydrated castor oil absorbs oxygen in air to change 
into a solid, so it is less able to migrate to the surface of the film as compared with the purified castor oil which is the 
liquid non-drying oil. 

5 [0032] Furthermore, the reason why the hardened castor oil (b) neither migrate to nor bleeds out on the surface of 
the porous film containing the poiyolefin resin and the inorganic filler,and therefore deterioration of adhesive strength 
of the film is prevented, has not been determined for sure. However, it can be presumed that the hardened castor oil 
is solid at ordinary temperature, so that it less able to migrate to the surface of the film as compared with the purified 
castor oil which is liquid at ordinary temperature. 

10 [0033] To the porous film of the present invention, some additives may be added, so long as they do not impair the 
object of the present invention, and examples of the additives include stabilisers, antioxidants, colorants and ultraviolet 
light absorbers. 

[0034] Next, a method for preparing the porous film of the present invention will be described. For example, the 
poiyolefin resin, the inorganic filler, the dehydrated castor oil (a), the hardened castor oil (b) and if necessary, other 

15 additives are mixed by the use of a Henschel mixer, a super mixer, a tumbler type mixer or the like, and kneaded and 
then pelletized by the use of a single screw extruder or a twin-screw extruder. Next, the pellets are melted and molded 
Into a film at the temperature of the melting point or more of the poiyolefin resin, preferably a temperature of from the 
melting point + 20''C to less than the resolving point of the resin by the use of a known molding machine such as an 
extruder equipped with a T-die or the like or an inflation molding machine equipped with a circular die. In some cases, 

20 the mixture can directly be molded into the film without the pelletizing. The thus molded film can be stretched in at least 
uniaxial direction at a temperature of from room temperature to the softening point of the resin (a value measured by 
the procedure prescribed in J IS K-6760) in a known manner such as a roll method or a tenter method to bring about 
the interfacial separation of the poiyolefin resin and the inorganic filler from each other, whereby a porous film can be 
prepared. The stretching may be carried out by one step or by several steps. Stretch magnification is determined by 

25 film breakage at stretching as well as breathability and the moisture vapor transmission of the obtained film, and so 
excessively high stretch magnification and excessively low stretch magnification are not preferable. In view of this 
point, the stretch magnification is preferably in the range of 1 .2 to 5 times, more preferably 1 .2 to 4 times in at least 
uniaxial direction. In the case that biaxial stretching is carried out, it is possible that e.g. the first stretching is done in 
the machine direction or a direction at right angles thereto, and the second stretching is done in a second direction at 

30 right angles to the first. Alternatively, the biaxial stretching is simultaneously done in the machine direction and the 
direction at right angles thereto. Either method can be applied in the present invention. After the stretching, a heat 
setting treatment may be carried out in order to stabilize the shape of obtained voids, if necessary. The heat setting 
treatment is, for example, a heat setting treatment at a temperature of irom the softening point of the resin to less than 
the melting point of the resin for a period of 0.1 to 100 seconds: 

35 [0035] No particular restriction is put on the thickness of the porous film of the present invention, it should be such 
as to obtain film unlikely to tear or break and which has the softness and good feel like cloth. Usually, the thickness of 
the porous film is in the range of 5 to 100 ^m, preferably 10 to 70 ^m. 

[0036] With regard to the thus prepared porous film of the present invention, its moisture vapor transmission is within 
the range of 1000 to 20000 g/m^ 24 hr as measured in a manner prescribed in JIS-20208 (under conditions of 40°C. 
40 90%, a CaClg method). 

[0037] Furthermore, even when the porous film of the present invention is kept or stored for a long period of time 
after its manufacture, the dehydrated castor oil (a) and the hardened castor oil (b) neither migrate to nor bleeds out 
on the surface of the porous film. An adhesive strength with time (its measurement method will be described in detail 
in the undermentioned example) which is a parameter indicating the migration and the floatation of the components 

45 (a) and (b) is preferably at least 600 g/25 mm. When the porous film having an adhesive strength of at least 600 g/25 
mm is used as, for example, the back sheet of a disposable diaper, the resultingdiaper can be securely fixed by a 
securing tape. In addition, no particular restriction is put on the upper limit of the adhesive strength, but according to 
the undermentioned measurement method, the breaking strength of the film is the upper limit 
[O038] The softness of the porous film of the present invention is 80 mm or less, and so it has a suitable softness. 

50 Therefore, the porous film can be suitably applied for purposes requiring softness, for example, as the back sheet of 
the disposable diaper. No particular restriction is put on the lower limit of the softness, but it is usually about 20 mm. 
[0039] The porous film of the present invention having such properties has a suitable breathability, moisture vapor 
transmission and feeling as well as excellent mechanical properties and long-term adhesive properties. Therefore, the 
porous film of the present invention can be suitably used in the fields of sanitary materials such as disposable diapers, 

55 body fluid absorbing pads and bed sheets; medical materials such as surgical gowns and base materials for hot com- 
press; clothing materials such as jumpers rainwear; building materials such as wallpapers and waterproof materials 
for roofs and house wraps; packaging materials for packaging desiccants, dehumidifying agents, deoxidizers, insecti- 
cides, disposable body warmers; packaging materials for keeping the freshness of various articles and foods; sepa- 
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rators for cells. Because of having the excellent long-term adhesive properties, the porous film of the present invention 
is particularly desirable as materials of articles such as the disposable diapers and the body fluid absorbing pads which 
can be set and fixed by securing tapes (pressure-sensitive adhesive tape)- In addition, the porous film is also excellent 
in adhesive properties at the time of laminating with another material via an adhesive. 
5 [0040] Next, the present invention will be described in more detail with reference to examples, but the scope of the 
present invention is not limited to these examples. The values of melt indexes (Ml), moisture vapor transmission, 
adhesive strength after a certain time, the uniformity of film thickness and softness in the examples are measured by 
the following methods. 

10 (l)l^elt index (g/IOmin) 

[0041] The melt index is measured under conditions of a temperature of 1 90°C and a load of 2160 g in accordance 
with a procedure prescribed in ASTM D-1238-57T(E). 

15 (2) Moisture vapor transmission (g/m2-24 hr) 

(0042] The .moisture vapor transmission is measured at a temperature of 40°C and a relative humidity of 90% in 
accordance with a procedure prescribed in JIS-Z0208 (CaCIg method). 

20 (3) Adhesive strength (g/25 mm) 

[0043] A polypropylene tape having a width of 25 mm (made by Toyo Chemical Co., Ltd., trade name Karalian PP, 
with an adhesive layer) is stuck on one surface of a porous film so that the machine direction of the film may be a 
peeling direction to prepare a sample. Next, this sample is allowed to stand in an oven at 60°C for 48 hours, and the 
25 polypropylene tape is then peeled from the surface of the porous film in accordance with a 180° peeling method pre- 
scribed in JIS-20237 by the use of a Tensilon tension tester (made by Toyo Baldwin Co., Ltd., trade name Tensilon). 
At this time, peel stress is measured. 

(4) Uniformity of film thickness 

30 

[0044] Three samples [1 01 cm in a machine direction (a longitudinal direction) and 5 cm in a direction at right angles 
thereto (a transverse direction)] are prepared from a porous film, and the thickness of the samples is measured at 300 
measuring points in all at an interval of 1 cm in the longitudinal direction by the use of a thickncGs measuring device 
(made by Peacock Co., Ltd., trade name Upright Dial Guage No. 25) to determine average thickness (X), maximum 
35 thickness (MAX) and minimum thickness (MIN). Next, a value of [(MAX)-(MIN)]/(X) is calculated, and this value is 
regarded as the uniformity of the film thickness. 

(5) Softness (mm) 

40 [0045] The softness is measured in accordance with a method (a cantilever method) prescribed in JIS-L1096. A 
sample is prepared by winding a film having a width of 200 mm, a length of 300 mm and a thickness of 40 \im around 
a metallic measuring rule having a width of 25 mm, drawing the rule, and then pressing the resultant flat coil (width = 
25 mm, length = 300 mm) by one reciprocation of a roller having a weight of 1 kg. 

^5 Example 1 

[0046] 40 parts by weight of linear low-density polyethylene (made by Mitsui Petrochemical Industries, Co. Ltd., trade 
name Ultzex 251 OF, density = 0.925 g/cm^, Ml = 1 .3 g/1 0 min) were mixed with 60 parts by weight of calcium carbonate 
(made by Dowa Calfin Co., Ltd, trade name SST-40, average particle diameter = 1 .0 ^im), 1 .5 parts by weight of a 

50 dehydrated castor oil [made by Ito Seiyu Co., Ltd., trade name DCO; ester of a fatty acid mixture and glycerin, the fatty 
acid mixture contains 40 wt-% of 9,11-octadecadienoic acid, 41 wt-% of 9,12-octadecadienoic acid, 14 wt.% of octa- 
decaenoic acid and 5 wt.% of the other fatty acids] and 1 .5 parts by weight of a hardened castor oil [made by Ito Seiyu 
Co., Ltd., trade name Castor Wax; ester of a fatty acid mixture and glycerin, the fatty acid mixture contains 86 wt.% of 
12-hydroxyocladecanoic acid, 11 wt.% of octadecanoic acid and 3 wt.% of the other fatty acids] by a tumbler mixer, 

55 and the mixture was then uniformly kneaded and pelletized at 200°C by the use of a tandem type extruder The pellets 
were melted and molded into a film at 240''C by the use of an extruder equipped with a T-die, and the film was then 
subjected to uniaxial stretching in a machine direction at a stretch magnification of 2.0 times between a preheat roll 
heated to 70°C and a stretching roll to obtain a porous film having a thickness of 40 |im. For the thus obtained porous 
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film, adhesive strength after a certain time, moisture vapor transmission, the unifomnity of film thickness and softness 
were measured by the above-mentioned methods, respectively. The obtained results are shown in Table 1 . 

Examples 2 to 7 and 9 to 1 2, and Comparative Examples 1 to 9 

[0047] The same procedure as in Example 1 was repeated except that a blend ratio of the linear low-density poly- 
ethylene, calcium carbonate, dehydrated castor oil, hardened castor oil and other additives as well as a stretch mag- 
nification were changed as shown in Tables 1 and 2, thereby preparing porous films. Incidentally, in Example 7, barium 
sulfate (made by Barlte Industries Co., Ltd., trade name HD, average particle diameter = 0.95 ^m) was used as an 
inorganic filler. The characteristics of the obtained porous films were evaluated in the same manner as in Example 1 . 
The obtained results are shown in Tables 1 and 2. 

Example 8 

[0048] The same procedure as in Example 1 was repeated except that low-density polyethylene (made by Mitsui 
Petrochemical Industries, Co. Ltd., trade name Mirason F312, density = 0.925 g/cm^, Ml = 1.2 g/10 min) was used, 
thereby preparing a porous film. The characteristics of the obtained porous film were evaluated in the same manner 
as in Example 1 . The obtained results are shown in Table 1 . 
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Claims 

1. A porous film obtainable by stretching a film in at least uniaxial direction, said film being formed from a resin 
composition containing 25 to 70 parts by weight of a polyolefin restn and 75 to 30 parts by weight of an inorganic 

5 filler; 

said resin composition further containing 0.5 to 10 parts by weight of dehydrated castor oil (a) and 0.01 to 5 
parts by weight of hardened castor oil (b) based on the total 100 parts by weight of the polyolefin resin and the 
inorganic filler; and 

the amount of the component (a) being 20 to 95% by weight based on the total amount of the components 
10 (a) and (b). 

2. The porous film according to claim 1 wherein the dehydrated castor oil (a) is an ester of a fatty acid mixture and 
glycerin, said fatty acid mixture contains not less than 30% by weight of 9,11-octadecadienoic acid and not less 
than 30% by weight of 9,12-octadecadienoic acid, and the total amount of the l>oth acids is not less than 70% by 

15 weight. 

3. The porous film according to claim 1 or claim 2, wherein the hardened castor oil (b) is an ester of a fatty acid 
mixture and glycerin, said fatty acid mixture contains not less than 70% by weight of 1 2-hydroxyoctadecanoic acid. 

20 4. The porous film according to claim 1 , 2 or 3, which has one or more of the following properties: (i) a moisture vapor 
transmission of the porous film In the range of 1000 to 20000 g/m2.24 hr, (ii) an adhesive strength of the porous 
film of at least 600g/25mm, and (lii) a softness of the porous film of 80mm or less. 

5. The porous film according to any one of the preceding claims, wherein the film is stretched with a stretch ratio ol 
25 1.2 to 5. 

6. The porous film according to any one of the preceding claims, wherein the inorganic filler is calcium carbonate or 
barium sulphate. 

30 7. The porous film according to any one of the preceding claims, wherein the polyolefin resin is at least one resin 
selected from linear low-density polyethylene and low-density polyethylene. 

8. A method for preparing a porous film which comprises the step of stretching a film in ai least uniaxial direction, 
said film being formed from a resin composition as defined in any one of claim 1 to 7. 

35 

9. The method for preparing a porous film according to claim 8, wherein the stretch magnification ratio is in the range 
of 1,2 to 5 times. 

10. The method for preparing a porous film accordingto claim 9, wherein the film is biaxiatly stretched. 

40 

11. Manufactured products made with a film according to any of claims 1 to 7 or a film made by the method of any of 
claims 8 to 1 0, selected from diapers, body fluid absorbers, bed sheets, surgical gowns, surgical dressings, clothing, 
building materials such as wallpapers and waterproof sheetings, packaging, and electric cells with separators 
made with said film. 



Patentanspruche 

1 . Poroser Film, erhaltlich durch Strecken eines Films in mindestens einachsiger Richtung, wobei der Film aus einer 
Harzzusammensetzung gebildet wird, die 25 bis 70 Gewichtsteile eines Polyotefinharzes und 75 bis 30 Gewichts- 
teile eines anorganischen Fiillstoffs enthalt; 

wobei die Harzzusammensetzung weiterhin 0,5 bis 10 Gewichtsteile dehydratisiertes Ricinusol (a) und 0,01 
bis 5 Gewichtsteile gehartetes Ricinusol (b), bezogen auf die gesamten 100 Gewichtsteile des Polyotefinharzes 
und des anorganischen Fiillstoffs umfasst; und 

wobei die Menge der Komponente (a) 20 bis 95 Gew--% bezogen auf die Gesamtmenge der Komponenten 
(a) und (b) betragt. 

2. Poroser Film nach Anspruch 1 , worin das dehydratisierte Ricinusol (a) ein Ester aus einem Fettsauregemisch und 
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Glycerin ist; wobei das Fettsauregemisch nicht weniger als 30 Gew.-% Octadeca-9,11 -diensaure und n'rcht weniger 
als 30 Gew.-% Octadeca-9,12-diensaure enthaU, und die Gesamtmenge der beiden Sauren nicht weniger als 70 
Gew.-% betragt. 

5 3. Poroser Film nach Anspruch 1 oder Anspruch 2, worin das gehartete Ricinusol (b) ein Ester aus einem Fettsau- 
regemisch und Glycerin ist, wobei das Fettsauregemisch nicht weniger als 70 Gew.-% 12-Hydroxyoctadecansaure 
enthalt. 

4. Poroser Film nach Anspruch 1 , 2 oder 3, welcher eine Oder mehrere der folgenden Elgenschaften besitzt: (i) eine 
10 Wasserdampfdurchlassigkeit des porosen Films im Bereich von 1000 bis 20000 g/m2.24 h, (ii) eine Haftfestlgkeit 

des porosen Films von mindestens 600 g/25 mm und (iii) eine Werchheit des porosen Films von 80 mm oder 
weniger. 

5. Poroser Film nach einem der vorhergehenden Anspruche, worin der Film bei einem Streckverhaltnis von 1 ,2 bis 
15 5 gestreckt wird. 

6. Poroser Film nach einem der vorhergehenden Anspruche, worin der anorganische Fullstoff Calciumcarbonat oder 
Bariumsulfat ist. 

20 7. Poroser Film nach einem der vorhergehenden Anspruche, worin das Polyolefinharz mindestens ein Harz ist, das 
ausgewahit ist aus linearem Polyethylen niedriger Dichte und Polyethylen niedrlger Dichte. 

8. Verfahren zur Herstellung eines porosen Films, das den Schritt des Streckens eines Films in mindestens einach- 
siger Richtung umfasst, wobei der Film aus einer Harzzusammensetzung nach einem der Anspruche 1 bis 7 ge- 

25 bildet ist- 

9. Verlahren zur Herstellung eines porosen Films nach Anspruch 8, worin das StreckvergroBerungsverhaltnis im 
Bereich des 1 ,2- bis 5-tachen liegt. 

30 10. Verfahren zur Herstellung eines porosen Films nach Anspruch 9, worin der Film zweiachsig gestreckt wird. 

11. !ndi!Strie!!e Produkte^ hergestellt mit einem Film nach einem der Anspruche 1 bis 7 oder einem Film, der nach dem 
Verfahren nach einem der Anspruche 8 bis 10 hergestellt wurde, ausyewahit aus Windein, Korperflussigkeitsab- 
sorbern, Bettlaken, Chirurgenkittein, chirurgischen Verbanden, Bekleidung, Baumaterialien, wie beispielsweise 
35 Tapeten und wasserdichten Verkleidungen, Verpackungsmaterialien und Trennwanden in elektrlschen Zellen, die 

aus dem Film hergestellt wurden. 



Revendications 

40 

1 . Film poreux susceptible d'etre obtenu en ^tirant un film dans au moins une direction uniaxiale, ledit film 6tant form§ 
a partir d'une composition de r^sine contenant 25 a 70 parties en poids d'une r6sine polyol^finique et 75 a 30 
parties en poids d'une charge inorganique ; 

ladite composition de r^sine contenant en outre 0,5 a 10 parties en poids d'huile de ricin d§shydrat6e (a) et 
45 0,01 a 5 parties en poids d'huile de ricin durcie (b) sur la base du total de 100 parties en poids de la resine 

polyoleftnique et de la charge inorganique ; et 

la quantity du composant (a) elant 20 a 95% en poids sur la base de la quantite totale des composants (a) 

et (b). 

50 2. Film poreux selon la revendication 1 , dans lequel I'huile de ricin deshydrat^e (a) est un ester d*un melange d'acide 
gras et de glycerine, ledit melange d'acide gras ne contenant pas moins de 30% en poids d'acide 9,11-octadeca- 
dienoique et pas moins de 30% en poids d'acide 9,12-octadecadienoique, et la quantity totale des deux acides 
n'est pas inf^rieure a 70% en poids. 

55 3. Film poreux selon la revendication 1 ou 2, dans lequel I'huile de ricin durcie (b) est un ester d*un melange d'acide 
gras et de glycerine, ledit melange d'acide gras ne contenant pas moins de 70% en poids d'acide 1 2-hydroxyoc- 
tadecanoique. 
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4. Film poreux selon la revendicalion 1 , 2 ou 3, presentant une ou plusieurs des propriet^s suivantes : (i) une trans- 
mission de vapeur humide du film poreux dans la gamme de 1000 a 20000 g/m2.24 h, (ii) une adherence du film 
poreux d'au moins 600 g/25 mm, et (iii) une mollesse du film poreux de 80 mm ou moins. 

5 5. Film poreux selon Tune quelconque des revendications precedentes, dans lequel le film est 6tire selon un rapport 
d'etirement de 1 ,2 a 5. 

6. Film poreux selon I'une quelconque des revendications precedentes, dans lequel la charge inorganique est du 
carbonate de calcium ou du sulfate de baryum. 

10 

7. Film poreux selon Tune quelconque des revendications precedentes, dans lequel la resine polyol6finique est au 
moins une r6sine choisie parmi du polyetfiylene lineaire faible densite et du polyethylene faible density. 

8. Proc6d6 de preparation d'un film poreux qui comprend I'etape d'etirer un film dans au moins une direction uniaxiale, 
IS ledit film etant forme a partir d'une composition de resine comme definie dans Tune quelconque des revendications 

1 hi. 

9. Proced6 de preparation d'un film poreux selon la revendication 8, dans lequel le rapport d'agrandissement de 
retirement est de 1,2 a 5 fois. 

20 

10. Proc6d6 de preparation d'un film poreux selon la revendication 9, dans lequel le film est etir6 biaxialement. 

11. Produits manufactures realises avec un film, selon I'une quelconque des revendications 1 a 7 ou un film realise 
par le precede selon I'une quelconque des revendications 8 a 1 0, choisis parmi les couches, les produits absorbants 

25 de fluide corporel, les aleses, les blouses chirurgicales, les pansements chirurgicaux, le revetement, les materiaux 

de construction comme les papiers peints et les blindages etanches a I'eau, I'emballage et les cellules eiectriques 
avec separateurs realises avec ledit film. 
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